Mahseer (Tor tambroides, Bleeker, 1854) is an important consumption fish species in the Batang Tarusan River, located in the West Sumatera, Indonesia. In this study the CO1 of mtDNA sequence data were used to investigate genetic variability within and between populations of mahseer. Twenty four tissue samples were collected for genetic analysis in the Batang Tarusan River. Genetic analysis revealed two different haplotypes were existed. The overall nucleotide and haplotype variability were low in all sampling sites. Hierarchical AMOVA analysis showed that mahseer populations form a single panmictic population with low FST= 0.02794; p = 0.418 and high gene flow among population sampling. Corroborated result by genetic analysis; there is a strong argument suggesting that the populations could be treated as a single stock unit.
INTRODUCTION
The cyprinid fishes of the mahseer are endemic to Asia with natural distribution encompassing the transHimalayan region in the northwest to Sumatra and Borneo islands in the southeast, across a number of countries such as Nepal, Pakistan, India, Sri Lanka, Myanmar, China, Thailand, Laos, Cambodia, Vietnam, Indonesia and Malaysia. These species are largescaled barbells that live in upstream, clear, running waters (Shrestha, 1990; Ng, 2004) . They are attractive as sport fish (Ng, 2004) , and are of great economical value and conservation concern (Nguyen et al., 2006) , as well as of aquaculture potential (Ingram et al., 2005) .
Although currently not listed by the IUCN as a protected or endangered species, the drastic decline in natural populations of mahseer has increased awareness among relevant authorities (e.g Fisheries Department, Indonesia and policy makers) of the importance of the conservation and proper management of this species. The proper management of fishery resources can be greatly enhanced by understanding the stock structure of wild populations. Information on the stocks is needed to meet objectives of fisheries management to achieve sustainable yield, avoid recruitment failures, rebuild overfished stocks, as well as to conserve threatened and endangered species. With growing acceptance of the need to conserve biodiversity, apply a precautionary approach, and operationally the ecosystem approach which places greater emphasis on spatial distributions and place-based management.
Therefore, in order to make inferences on stock identity, in this study, the mitochondrial cytochrome oxidase subunit I (COI) gene region was used to identify the stock structure of mahseer. Mitochondrial DNA (mtDNA) analysis has been successfully used as a molecular marker for species identification and for determination of population genetic structure in a wide variety of fish taxa (see reviews by Ovenden, 1990; Billington and Hebert, 1991; Meyer, 1993) . MtDNA gives a better estimate of genetic differentiation than nuclear markers since it is approximately fourfold more sensitive (Birky et al., 1983) .
The goals of the study were to (i) survey the genetic variation and structure of the mahseer populations in the rivers of Batang Tarusan, (ii) to test the hypothesis that mahseer populations in this region form a single stock unit. (iii) to define species boundaries in Batang Tarusan mahseer using COI mtDNA sequences, testing the reliability of the presence of the median lobe as an indicator of valid species.
MATERIALS AND METHODS Sample Description and Collection Locations
Mahseer were sampled during 2012, fin clips from individuals were collected for DNA analysis during different field surveys. A total of 24 individuals from the Batang Tarusan River were sampled and the tissues were kept in 95% ethanol until extraction (Table 1 and Fig. 1 ).
DNA was extracted from soft tissues using the Extraction Kit procedure 'DNeasy Blood & Tissue' (Geneaid). Partial fragments of the mitochondrial gene Cytochrome Oxidase Subunit I were amplified using universal primers described by Ivanova et al. (2007) :
Fish-COI-F (5'-ACT TCA AAC TTC CAY AAA GAY aty GG-3) and COI-Fish-R (5'-TAG ACT TCT GGG TGG CCR AAR Aay CA-3 ').
Polymerase chain reaction (PCR) amplifications were made in a 50 μL of reaction volume consisted of 5 μL DNA samples, 16 μL double distillate water, 2 μL of each primer and 25 μL of PCR ready mixture solution (KAPPA). PCR cycling parameters included an initial denaturation phase at 95°C for 10 min, followed by 35 cycles at 94°C for 1 min, 48°C for 1 min and 72°C for 1.5 min and ended with a final extension at 72°C for 7 min. Finally, all amplicons were automatically sequenced in both directions at First Base, Singapore (www.firstbase.com), and these sequences were subject to register in Genbank (NCBI), the accession numbers are KC905001 -KC905024.
COI sequences were edited with BioEdit (version 7.0.4.1) (Hall, 1999) and multiple alignments were done using Clustal W (Thompson et al., 1997) . Following alignments, COI sequences were translated to amino acids to check for the presence of premature stop codons that indicate the presence of nuclear pseudo genes or sequencing errors. Sequence divergence was estimated using the Kimura two parameters (K2P) model of base substitution (Kimura, 1980) . Phenetic reconstruction was done using a distance based method, Neighbor-Joining (NJ), carried out in MEGA4 software (Tamura et al., 2007) with the K2P model of substitution. Support for nodes in NJ analyses was assessed using non-parametric bootstrapping with 20,000 full heuristic pseudoreplicates. We only considered clusters that were supported by at least 95% (Felsenstein, 1985) .
The overall genetic variability was estimated using the following parameters: nucleotide diversity (Nei, 1987) , haplotype diversity (Hd) (Nei & Tajima, 1981) . The level of genetic diversity partitioned within and among sampled populations was hierarchically tested by analysis of molecular variance (AMOVA; Excoffier et al., 1992) grouping the samples into different river basins with 10,000 permutations to test the significance of pairwise population comparison. Samples were hierarchically divided according to their geographic proximity as well as the river basin to which they belong and the data implemented in Arlequin, version 3.1 (Excoffier et al., 2005) .
RESULTS AND DISCUSSION Results
Accession numbers from KC905001 to KC905024). Six polymorphic nucleotide sites were observed from which all were parsimony-informative. There were only 1 site with transition-type and 5 with transversiontype mutations (Fig. 3 & Tab. 2). The average nucleotide frequencies were: A= 27.1%, T = 28.3.5%, C = 27.3% and G= 17.3% (Fig. 3) . 
Genetic Variation of Tor…………………….Implications For Stock Identification (Wibowo, A & S. Kaban)
Averages of 703 base pairs (bp) (Fig. 2) of the mtDNA CO1 in 25 mahseer were sequenced (GenBank From the 2 haplotypes, 1 is found among all populations, and 2 is restricted to two populations; Tarusan dan Pasar Minggu. Haplotype 1 was the most common, accounting for over 79.16% of the haplotypes identified from all sampled locations. The genetic variability within each sampled population was expressed as haplotype diversity (Hd) and nucleotide diversity (ð) indices, where as the overall genetic and nucleotide variability population sampled were low, (Table 3) . The haplotypes (also from two morphotype, with the presence and absence of median lobe) seem to be randomly distributed from the different sampled sites. It can be observed by the random way that the haplotypes are allocated on the unrooted neighborjoining tree (Fig. 4) . Hierarchical AMOVA analysis revealed that the greatest genetic variation is found within the sampled population. No genetic differentiation was found either among groups (Tab. 4). When the samples were analyzed as one AMOVA group, i.e., each sample as a population, again, no genetic structure was observed (FST = 0.02794; p = 0.418). Pairwise comparison of FST (Tab. 5) showed no significant differences between all sampled populations. Figure 4 . Neighbor-joining tree estimated from Kimura-two-parameter distance among the 24 mtDNA CO1 haplotypes of mahseer populations. 
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Discussion
Tor tambroides has been described in the literature as a species presenting a low variability genetically (e.g. Nguyen et al., 2006; Esa et al., 2008) . The occurrence of only two haplotypes in Batang tarusan population might be explained by 3 possibilities, but these could not be confirmed based on the present study alone. First, habitat destruction and overexploitation in the upper reaches/headwaters, might have resulted in a mass reduction in the effective population size (female parental stock) of T. tambroides ini the area that led to large reduction in mtDNA variations. Second, T. tambroides sample from Batang tarusan River might have originated from a single female parent, thus sharing common haplotype, since mtDNA is maternally inherited (Avise, 1987) . Third the limited number of samples (n = 24) analyzed might have underestimated the actual mtDNA variations harboured by Batang tarusan River.
This study found that Tor tambroides populations have to lack genetic differentiation. The absence of a genetic structure among Tor tambroides populations can be explained by the ecological characteristics of Batang Tarusan River and the reproductive pattern of this species. The Batang Tarusan River is situated in the Western Sumatera; it is hydrologically characterized by a predictable monomodal flood pulse that regulates the environmental conditions for a variety of organisms and allows the migration of some fish species. Tor tambroides is a pelagic species whose eggs and larvae are produced in the headwaters and are taken downstream (Esa et al., 2008; Shrestha., 1990) . In the years when the flood pulse is intense, the different inundated areas interconnect with each other, making the landscape that allows individuals from different side of rivers to mix before the waters are delivered to the lower parts of the rivers. This pattern of population mixing prevents genetic differentiation. The absence of genetic structure among populations and the interaction between their life cycle and natural flooding variations suggest that the Tor tambroides in the Batang Tarusan River form a single panmictic population (i.e., individuals of the same species grouped into geographically separated populations that experience some level of genetic interaction).
Genetic data from this study showed a little variability, corroborating the previous idea, did not gave support to the hypothesis of existence of discrete groups of Tor tambroides along the Batang Tarusan River, suggesting that the populations could be treated as a single genetic stock. Regarding fishery management, the Tor tambroides in the Batang tarusan River needs to be managed as a genetic unit.
